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Introduction
Whichever research method is used to analyze university performance (bibliometric, cybermetric, economic, etc.), the raw data obtained, if taken on their own, are not sufficient, either to describe the object of study (the university), or to draw conclusions about a particular aspect of study (performance, the relationship between variables, underlying causes, and so forth). The results need to be compared and, in order to do this, it is essential for them to be PREPRINT. Please cite as: Orduña-Malea, E. (2013). Aggregation of the web performance of internal university units as a method of quantitative analysis of a university system: the case of Spain. Journal of the American Society for Information Science and Technology, 64(10), 2100-2114. doi: http://dx.doi.org/10.1002/asi.22912 and 293 products), which were represented by 13,800 URLs (13,417 corresponding to institutions and 383 to products). By way of illustration, the sample categorized according to the types of unit is showed in Table 2 , specifying the number of items and their corresponding URLs (Orduña-Malea, in press). Table 2 here
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Measurement of the sample
For each of the URLs obtained at the previous stage, two searches were performed: for page count or size ("site:url") and visibility ("linkfromdomain:url -site:url"), every three months over the course of 2010 (in the last weeks of March, June, September and December), except for the units corresponding to archives, which were only measured from the second data collection stage onwards. All of these searches were carried out using the Yahoo! API, by means of the LexiURL application (now called Webometric Analyst) 14 , with all of the queries being placed into text files prior to use.
Sample processing
The data obtained from LexiURL was then entered into various spreadsheets for analysis. First of all, the raw data from all the URLs (regarding both size and visibility) were scaled from 0 to 100, by means of a quotient transformation process with the aim of then being able to work with the mean relative representativeness factor for page count or size (Rs), and the mean relative representativeness factor for visibility (Rv), indicators which enable the raw values obtained for each item (university unit) to be contextualized in relation to the total value obtained by all items of the system (the Spanish university system) for a given period of time (2010).
In order to obtain the Rs value, the total page count value obtained for all the URLs corresponding to Spanish universities over the course of a month (the accumulated size sn v ) was taken to be equal to 100; consequently, the value for each URL was calculated as a proportion of this. After normalizing the results, a page count percentage, proportional to the total for all the universities compiled via Yahoo! for every month (in this case, 4) in which measurements were taken, was obtained; this percentage is the "relative representativeness". The Rs and Rv values were calculated both for the set of universities (141 URLs) and for the university units (13,794 out of 13,800) 15 . The WIF was also calculated (at both the university and unit levels each time data were collected), along with the annual interest rate, r (%). The latter value, obtained by means of the compound interest rate formula, was used as a substitute for the statistical range in order to determine the growth rate (both in page count and visibility)
for the period studied. All of these indicators and the meaning of their variables are summarized in Table 3 .
Insert Table 3 here
Finally, the aggregation of items was initiated, at two levels: 
Differences between the page count and visibility performances
The internal level analysis indicated a very weak correlation between page count and visibility, which is corrected as units are aggregated into larger entities (types and universities), and this is mainly due to the low visibility values (detected at all levels of analysis). In the case of institutional units, this effect can be attributed mainly to the excessive use of subdirectories, whereas in the case of products, it can be attributed to problems accessing restricted content, and the as yet low number of associated items for the universities analyzed.
Representativeness of the units
The representativeness of the aggregated units in relation to the general values for the universities is very low. The total accumulated page count at the unit level accounts for just 51.23% of the total accumulated page count at the general level (December 2010). For visibility, this percentage is lower still, at 22.31%.
Leaving aside the visibility problems commented upon earlier, these results point to the existence of page count and external links assigned to -the university as a whole, due to reasons related to document management at the academic websites, or -entities not considered in this study, and therefore, not essential to a university.
Also, despite the high correlation between the general and internal values for page count (R=0.911) and visibility (R=0.887), the ranking for university performance based on unit performance provides different results to that of the general performance ranking. The reason for this is that the results largely depend on the internal structure of the universities' websites, the URL syntax, and use of multiple domains. In this sense, and given the results of this study, the online Spanish university system is not yet mature enough for an internal cybermetric analysis which can be used to design rankings. Such an analysis is, however, useful to determine PREPRINT. Please cite as: Orduña-Malea, E. (2013). Aggregation of the web performance of internal university units as a method of quantitative analysis of a university system: the case of Spain. Journal of the American Society for Information Science and Technology, 64(10), 2100-2114. doi: http://dx.doi.org/10.1002/asi.22912 this internal structure, as well as to describe the performance of university activities and to detect anomalies and inconsistencies.
In any case, this analysis should be replicated for other university systems (with different internal structures) in order to ascertain whether the results obtained may be generalized, something which is of particular interest for global web rankings.
Equally, with the incorporation of new entities, the advances being made by products (such as repositories and video and blog platforms), the creation of channels on social media sites, as well as the development of the internal structure of academic websites, further research will be necessary in order to gain greater knowledge about the web performance of internal university units.
Private universities
Finally, given that few units belonging to private Spanish universities were identified, and the poor performance of these (of 27 private universities, 12 were without a single URL amongst the top 1,000 for Rs, and 15 had none in the top 1,000 for Rv), the performance analysis at unit level for these universities is not considered to be representative, although it does point to a deficiency with regard to ensuring that the structure and functions of the universities are adequately reflected on the Internet.
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